Accuracy and precision of glucose monitoring are relevant to treatment decision-making and clinical outcome in hospitalized patients with diabetes.
The accuracy and precision of three blood glucose meters (BGMs) were evaluated in 600 hospitalized patients with type 1 (n = 200) or type 2 (n = 400) diabetes. Capillary blood glucose values were analyzed with Accu-Chek(®) Aviva [Roche (Hellas) S.A., Maroussi, Greece], Precision-Xceed(®) [Abbott Laboratories (Hellas) S.A., Alimos, Greece], and Glucocard X-Sensor(®) (Menarini Diagnostics S.A., Argyroupolis, Greece). At the same time plasma glucose was analyzed using the World Health Organization's glucose oxidase method. Median plasma glucose values (141.2 [range, 13-553] mg/dL) were significantly different from that produced by the BGMs (P < 0.001). The Accu-Chek Aviva underestimated hypoglycemia (plasma glucose ≤55 mg/dL) by a mean difference of 4.1 mg/dL (95% confidence interval [CI] 0-28 mg/dL), and the Precision-Xceed did so by a mean difference of 6.2 mg/dL (95% CI 0-29 mg/dL); the same was true for the Glucocard X-Sensor by a mean difference of 9.1 mg/dL (CI 0-57 mg/dL) (P < 0.001 for all BGMs). Hyperglycemia (plasma glucose ≥250 mg/dL) was overestimated with the Accu-Chek Aviva and the Precision-Xceed by a mean difference of 4.8 mg/dL (95% CI 0-41 mg/dL) and 10.4 mg/dL (CI 0-92 mg/dL), respectively; the same was true for the Glucocard X-Sensor by a mean difference of 20.3 mg/dL (95% CI 0-100 mg/dL) (P < 0.001 for all BGMs). Asymptomatic hypoglycemia was detected in 28% of type 1 and in 18% of type 2 diabetes patients. In all cases, the BGMs were unreliable in sensing hypoglycemia. Multivariate linear regression analysis demonstrated that low blood pressure and hematocrit significantly affected glucose measurements obtained with all three BGMs (P < 0.05). In hospitalized diabetes patients, all three frequently used BGMs undersensed hypoglycemia and oversensed hyperglycemia to some extent. Patients and caregivers should be aware of these restrictions of the BGMs.